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Water on Mars?
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Curiosity rover (Gale crater)
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Geological history of Mars
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Geological history of Mars

But what has recently happened?
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Gullies 2 Formed in the last few millions years
Was liquid water involved?




Martian gullies
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Similar to debris-flow systems on Earth
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Viscous-turbulent friction parameter
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What we observe today!
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What we observe today!

De Haas et al§ 2019




What we observe today!
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it it walks like a duck, quacks like a
duck, and acts like a duck, it

could be a dragon
doing a duck
impersonation.
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Martian seasons
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CO, ice in gullies

Sisyphi Planum, Mars




Mount Semeru — Indonesia
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CO: frost

Roelofs et al. In Prep
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Hyvpothesis 1
lce-sand mixtures on

warm sediment bed



Hyvpothesis 1:
lce-sand mixtures on
warm sediment bed
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Mass flow on Earth — mechanism 1

Earth - 300 gr CO, - 1 kg sand - ice-free bed ALl
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Mass flow on Mars — mechanism 1

Mars - 300 gr CO, - 1 kg sand - ice-free bed

CO: frost
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Mass flow on Mars — mechanism 2

Mars -1 kg sand - CO, ice on the bed
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600 frames/s — Slowed down 20x




Climate model reproduces observed activity
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Conclusions

Liguid water has flown on Mars in the past

Currently no liquid water
Sublimating CO, ice can mobilize and transport
sediment under Martian atmosphere

The low Martian pressure is key - large gas fluxes during sublimation

Applying earth scientific knowledge to understand planets is great fun!
But beware of equifinality...
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